Introduction
============

More than 300,000 veterans with dementia receive care from the Department of Veterans Affairs (VA), the largest healthcare system in the United States \[[@B1]\]. To address the complex and diverse care issues associated with this disorder, the VA is working to develop a comprehensive system of support services for veterans with dementia and their informal caregivers \[[@B2],[@B3]\]. The current investigation, 'Partners in Dementia Care' (PDC), was highlighted as one of the VA's dementia initiatives that tested the effectiveness of a care-coordination program designed to integrate health care and community services through structured coaching and support \[[@B4]\]. Coordination of health and community services is a priority area of the recently enacted National Plan to Address Alzheimer's Disease \[[@B5]\].

PDC is a version of the evidence-based program, 'BRI Care Consultation,' which was developed by a research team led by the Benjamin Rose Institute on Aging to assist older adults and caregivers dealing with chronic health conditions \[[@B6]-[@B8]\]. The Benjamin Rose Institute on Aging holds the copyright to BRI Care Consultation and currently licenses and trains organizations to deliver the program. Since completion of PDC, more than two dozen diverse organizations have been licensed to deliver BRI Care Consultation, including healthcare organizations, Alzheimer's Association chapters, family counseling agencies and Area Agencies on Aging.

A key feature of PDC is its basis in a formal partnership between a healthcare organization (for example, VA medical centers) and a community service organization (for example, Alzheimer's Association chapters). Bringing healthcare and community providers together in this partnership was designed to facilitate more holistic care that: 1) improved fragmentation and lack of coordination between medical care and community services \[[@B9],[@B10]\]; 2) raised awareness of healthcare providers about nonmedical needs of patients and caregivers \[[@B11],[@B12]\]; 3) increased information and educational resources on dementia, its care and illness-related strain \[[@B13]-[@B15]\]; 4) reduced difficulties accessing and monitoring services \[[@B9]\]; and 5) improved management of dementia with coexisting medical conditions \[[@B16],[@B17]\].

PDC gives equal attention to veterans with dementia and their primary informal caregivers (that is, family member or friend). Veterans are active participants in PDC whenever possible, despite their dementia. Involving persons with dementia, as well as their caregivers, distinguishes PDC from many of the more than 40 evidence-based, non-pharmacological interventions that focus exclusively on caregivers \[[@B18]\]. Moreover, PDC is one of the few evidence-based programs that assessed impact by examining self-reported outcomes derived directly from persons with dementia. More commonly, outcomes come from proxy reports of caregivers that may not accurately depict the person's subjective views \[[@B19],[@B20]\].

This research was a controlled trial that tested the effectiveness of PDC by examining the impact on self-reported outcomes by veterans with dementia. The study was approved by the institutional review boards of the Providence VA Medical Center, VA Boston Healthcare System, University of Oklahoma Health Sciences Center and Baylor College of Medicine.

The Stress Process Model, which has been widely used in research on stress and coping for more than 30 years and recently was adapted for individuals with dementia (9), guided the two study hypotheses \[[@B21]-[@B23]\]. Key multidimensional domains in the Stress Process Model are: 1) objective and subjective primary stressors, 2) role and intrapsychic strain, 3) internal and external support resources, and 4) well-being \[[@B21]\]. Primary objective and subjective stressors are the amount and type of impairments experienced by the individual. Secondary role and intrapsychic strains are negative consequences of primary stressors for fulfilling social roles (for example, work and family) and for internal psyche (for example, feelings of embarrassment and isolation). Internal and external support resources, such as social support and services, can directly or indirectly reduce negative consequences of stressors. Well-being is the net result of the other three domains and includes global constructs such as depression and anxiety.

This study's two hypotheses are based on conceptualizing PDC as an external support resource (domain 3) that may directly or indirectly reduce negative consequences of primary stressors, which are veterans' impairments. The first hypothesis focuses on direct benefits and posits that veterans who receive PDC will have decreases in five adverse veteran-reported outcomes that represent four types of role and intra-psychic strains (domain 2): 1) unmet need for help or information, 2) embarrassment about memory problems, 3) isolation from others and 4) relationship strain between veterans and their primary informal caregivers), and 5) one component of well-being (domain 5) (symptoms of depression). The second hypothesis focuses on indirect effects of PDC on the same five outcomes, with the potential benefits being conditional or dependent on severity of, or difficulty with, veterans' impairments. The conditional-effects hypothesis posits that PDC will have greater benefits for veterans with more severe cognitive impairment or more dependencies in personal care. This hypothesis is based on the Stress Process Model's assumption that negative effects of a chronic stressor, such as dementia, are not uniform across all individuals but depend upon the severity of symptoms and perceptions of difficulties associated with the stressor \[[@B24],[@B25]\].

Methods
=======

Design
------

There were five study sites: Boston, MA; Houston, TX; Providence, RI; Oklahoma City, OK; and Beaumont, TX, with all sites located in one of two selected Veterans Integrated Service Networks (VISNs). VISNs provide a unifying administrative structure for all VA services within a given geographic region. Study sites were matched by VISN to assure uniformity in this overarching administrative structure. One of the two selected VISNs (that is, VISN 16, which includes Houston, Oklahoma City and Beaumont) was chosen because it was the location of the study's VA principal investigator. The other selected VISN (that is, VISN 1, which includes Boston and Providence) had a similar array of VA services as VISN 16.

Within each of the two selected VISNs, VA study sites were matched to be similar in: size, services offered (both inpatient and outpatient), academic affiliations, research missions and medical-residency training programs. Alzheimer's Associations chapters within selected VISNs were similar in size, with comparable core programs and services. After selecting matched sites within each VISN, one was randomly selected to deliver PDC and the other was deemed the comparison site that would deliver usual care (UC). Specifically, in one VISN, Boston was randomly selected to deliver PDC and Providence was selected as its matched UC site. In the other VISN, Houston was randomly selected to deliver PDC and Oklahoma City was selected as its matched UC site. Beaumont was paired with Oklahoma City as part of the same UC site to assure a sufficiently sized comparison sample. Matched PDC and UC sites, rather than within-site randomization, were used to allow PDC implementation throughout partnering organizations, without concerns about diffusion of PDC to the UC group.

Veterans and caregivers at PDC sites received the care-coordination program and an initial, basic packet of educational materials on dementia; UC-site veterans and caregivers received the same basic educational materials and usual care from the VA and chapters. Aside from PDC care coordination, there were no restrictions on services or care that could be obtained by the PDC or UC groups from the VA, chapters or other organizations.

Sample
------

Eligibility requirements for veterans included receiving primary healthcare from the VA, residing outside a residential care facility at the time of enrollment, living within a partnering chapter's service area, being 60+ years of age and having at least one of the following dementia diagnostic codes from the International Classification of Diseases, Ninth Revision recorded in the VA medical record: 290.41--43, 291.2, 292.82, 294.1, 294.8 and 331.0. There was no enrollment restriction based on type or severity of veterans' impairments, or availability of a family caregiver. VA primary care physicians confirmed veterans' diagnoses and eligibility prior to sample selection.

The sample was recruited from 18 January 2007 to 22 July 22 2009. Research interviews occurred from 21 March 2007 to 15 September 2010. Veterans' ability to complete research interviews that provided self-reported outcomes was determined by a telephone screening, using the short Blessed Orientation-Memory-Concentration Test \[[@B26]\]. The Blessed Test comes from a longer instrument and was one of the tools recommended in a dementia diagnostic protocol published by the Agency for Health Care Research and Policy \[[@B27]\]. It includes six items that assess time orientation, ability to count backwards from 20, ability to say months in reverse order and ability to repeat a simple phrase that includes a name and address. The Blessed Test was successfully used as a brief instrument for measuring cognitive status over the telephone in prior studies of BRI Care Consultation \[[@B6]\]. Because of its ease of use and the lack of other tested methods for deciding whether a person with dementia could complete a research interview focused on self-reported outcomes, the Blessed Test was adapted as a screening device for determining whether veteran interviews were attempted. In this adaptation, three criteria were used. First, veterans had to be able to give answers to all six questions over the telephone, even if there were errors in the answers. Second, veterans had to be able to repeat accurately at least two parts of a three-part phrase immediately after the telephone screener stated it to them. Third, veterans either had to count backwards accurately from 20 to 15 or accurately name at least three consecutive months in reverse.

Sample-size estimates were based on a one-tailed significance test, a modest effect size (.12), .80 power, an alpha of .05, 10 independent variables in a regression equation and an estimated squared multiple correlation of .55. A minimum sample size of 247 was determined based on these assumptions.

PDC model intervention
----------------------

Two half-time care coordinators, with part-time administrative assistant support, delivered PDC at each intervention site. One care coordinator worked in the local VA medical center (healthcare organization) and the other worked in the partnering Alzheimer's Association chapter (community service organization). Although from different organizations, the two care coordinators worked as a team, with one shared electronic Care Coordination Information System (CCIS) and regularly scheduled planning and case-conference meetings. Care coordinators had bachelor's or master's degrees in social work, nursing or other helping professions.

The care coordinator from the VA medical centers had primary responsibility for assisting veterans with medical-related concerns (for example, medications, accessing medical services, disease management) while the care coordinator from the Alzheimer's Association chapter had primary responsibility for assisting caregivers with nonmedical concerns (for example, care-related strain, accessing family support and information services). The VA care coordinator also focused on helping families access VA services and benefits, whereas the Alzheimer's Association care coordinator focused on helping families use community services, including those offered by the Alzheimer's Association. This division of labor between care coordinators capitalized on the complementary strengths of each partner organization and represented a bridge between health care and community services.

Training for care coordinators consisted of a 1.5-day initial session on the PDC philosophy, service-delivery protocol and the CCIS that guides service delivery. Additionally, one- to two-hour biweekly refresher trainings were completed throughout the study period. These sessions focused on case reviews to monitor fidelity to the intervention protocol, strategies for working with a partner organization, using the CCIS and handling difficult cases. Continuing education also was provided on special topics, such as differences among illnesses that cause dementia, helping families respond to emergencies and respite for caregivers.

PDC is a coaching model driven by consumer choice, with care coordinators helping find solutions to concerns that are the priorities of veterans and caregivers. PDC followed a set, standardized protocol that required a minimum of at least one contact between care coordinators and consumers per month; more-frequent contacts occurred as needed. The protocol required care coordinators to discuss with veterans and/or caregivers a broad range of medical and nonmedical concerns, although the specific content was customized to consumers' preferences and needs.

PDC is a low-cost service delivered by telephone, mail and e-mail, with in-person contacts rarely needed. The two half-time care coordinators from the partnering organizations (one full-time equivalent (FTE)) maintained caseloads of 75 to 125 families. All expenses to deliver PDC (that is, salaries, benefits, equipment, supplies, training, software, licensing, supervision, administrative overhead) can be recovered by charging a fee of \$60 to \$80 per month per family.

PDC gives equal attention to preferences and needs of veterans and caregivers. Veterans with dementia are engaged in the program whenever possible, despite their impairments. Veterans without caregivers are able to use PDC, so long as they can communicate by telephone. If veterans are too impaired to communicate by telephone, their caregivers can be the sole participant in the program.

PDC has three main components: 1) initial assessment, 2) action plan, and 3) ongoing monitoring and reassessment.

### Initial assessment

The initial assessment is completed gradually during the first four weeks of enrollment. It is designed to be brief, with the action plan to address assessed concerns implemented simultaneously with or prior to completion of the entire initial assessment. The initial assessment covers a broad range of domains or potential problem areas: 23 for veterans (for example, coordinating and accessing VA services, medication management, getting and understanding the diagnosis) and 16 for caregivers (for example, finding and accessing community services, care-related strains and depression). The required initial assessment consists of a single-item trigger question for each domain; trigger questions can be formally asked or covered informally during conversations. More extensive detailed assessment questions are available for each domain as optional tools, if additional probing is necessary to clarify a problem.

### Action plan

The action plan is the core of PDC. It comprises simple behavioral tasks called action steps that, if accomplished, move veterans and caregivers toward solutions to concerns they identified as important. Action steps should be easy to complete and include, for example, calling an organization to inquire about the availability of a service, reading an educational resource on a topic of concern or contacting another family member to ask whether he or she is willing to help with a caregiving task. With coaching and guidance from care coordinators, veterans and caregivers determine the content of action steps, who will complete the action steps and the projected dates of completion. New action steps are continuously added and build upon prior action steps. Multiple action steps, spread over a period of weeks or months, often are needed to find solutions to specific problems. As action steps are completed, veterans and caregivers move toward solutions and gain confidence in their self-management abilities. Copies of action plans are mailed to veterans and caregivers and summarized in the larger medical record.

On average, each veteran and his or her caregiver had more than seven action steps. The most common pertained to accessing and coordinating services and benefits available from the VA, Alzheimer's Association or other community agencies. Specifically, 78% of veterans and caregivers had action steps related to accessing VA services or benefits, 59% to accessing Alzheimer's Association services and 76% to accessing other community organizations. Other common action steps focused on improving care from the informal network (57%), managing symptoms (40%), improving communication with healthcare providers (33%) and home safety (29%).

### Ongoing monitoring and reassessment

The hallmark of PDC is a long-term relationship to provide continuous support to veterans and caregivers. Ideally, care coordinators become knowledgeable and familiar experts who are trusted by families. On average, families had over 14 contacts with coordinators during the twelve-month study period, which focused on completing the required initial assessment and reassessments, adding new action steps and checking the disposition of pending action steps, and completing required routine checking.

Reassessments involved readministering trigger questions used in the initial assessment. They were required at least every six months. More frequent reassessments for selected domains are recommended for persistent or ongoing problems. Reassessment helps care coordinators and consumers gauge progress in finding solutions to problems.

Consistent with the design of PDC, the most contacts between care coordinators and veterans or caregivers were by telephone (80%) and regular mail and e-mail (16%), with a small number in person (4%). The number of contacts was evenly split between care coordinators from the VA and the Alzheimer's Association, which reflected PDC's team-based delivery model. Care coordinators initiated approximately 90% of contacts; veterans or caregivers initiated 10%. (For a more detailed description of PDC, see Judge *et al*. \[[@B28]\]).

Data collection
---------------

The study period was twelve months, with three research telephone interviews attempted with participating veterans who were able to pass the baseline telephone screening with the adapted Blessed Test and three research interviews with veterans' caregivers. Research interviews were administered by trained interviewers. Baseline interviews were conducted as soon as possible after written consents were received. To assess the impact of PDC on study outcomes, second and third research interviews were conducted at six and twelve months postbaseline.

Outcomes measures
-----------------

Five self-reported outcomes from veterans with dementia (that is, 1) unmet needs, 2) embarrassment about memory problems, 3) isolation, 4) relationship strain and 5) depression) were examined after six and twelve months. As described below, psychometric properties of these outcomes were tested with the current sample of veterans to reaffirm their reliability and structural validity, which had been established in previous studies for all but one outcome (citations provided below). Overall, psychometric analyses showed individual items comprising these outcomes had good internal reliability, based on Cronbach's alpha, and good structural validity, based on high factor loadings on a single factor and low cross-loadings on factors representing other outcomes. Thus, psychometric analyses reinforced the feasibility of collecting information from persons with dementia, despite mild-to-moderate levels of cognitive impairment. However, a limitation of the outcomes was the use of simple 'yes/no' response choices for most questions comprising these measures to facilitate administration with cognitively impaired respondents \[[@B29]\].

### Unmet needs

Developed for this study, this outcome was based on 24 dichotomous questions that were summed to measure veterans' perceptions of unmet need across eight domains: 1) understanding dementia, 2) daily living tasks, 3) accessing VA and other services, 4) legal and financial issues, 5) organizing family care, 6) alternative living arrangements, 7) emotional support and 8) medications. This measure had good structural validity, with factor loadings from .83 to .62 on a single factor and good internal reliability (Cronbach's alpha .93, .90 and .93 at baseline, six months and twelve months, respectively).

### Embarrassment about memory problems

This previously published outcome \[[@B30]\] was the sum of three dichotomous items that asked whether veterans felt embarrassed about memory problems, uncomfortable telling others about memory problems and uncomfortable accepting help for memory problems (Cronbach's alpha .75, .74 and .74 at baseline, six months and twelve months, respectively). Factor analysis confirmed the independence and structural validity, with loadings from .53 to .67.

### Isolation

This previously published outcome \[[@B30]\] included four dichotomous items and asked veterans whether their health problems and need for assistance made them feel isolated from other people, less able to participate in group activities, less able to participate in church or religious activities, and less able to visit with family and friends (Cronbach's alpha .77, .77 and .82 at baseline, six months and twelve months, respectively). Factor loadings for these items ranged from .39 to .84.

### Relationship strain

This outcome was adapted from a published family caregiving measure \[[@B31]\] and was the sum of four dichotomous items focused on veterans' perceptions of the quality of the relationship with their caregivers. Questions asked whether, because of their health problems and need for assistance, veterans felt that their caregiver tried to manipulate them, felt that the relationship with the caregiver was strained, felt resentful toward the caregiver or felt angry toward the caregiver (Cronbach's alpha .78, .77 and .84 at baseline, six months and twelve months, respectively). Factor loadings for these items ranged from .42 to .85.

### Depression

Veteran depression was measured by the 11-item Center for Epidemiologic Studies Depression Scale, which had good reliability at all three data-collection waves (Cronbach's alpha of .76, .79 and .78 at baseline, six months and twelve months, respectively) \[[@B32]\].

Impairment measures
-------------------

Two multi-item scales representing impairment were used to test the conditional-effects hypothesis: 1) cognitive impairment was measured by the Blessed Test \[[@B26]\]; and 2) number of personal-care dependencies with bathing, dressing, grooming, toileting, eating and mobility inside a house (Cronbach's alpha of .73, .82 and .81 at baseline, six months and twelve months, respectively) \[[@B33]\]. For hypothesis testing, the analyses used the veteran's full score on the Blessed Test, in contrast to the previously described adaptation to determine whether a research interview was attempted. Follow-up interviews at six and twelve months were attempted with all veterans who passed the initial screening and completed baseline interviews.

Covariates
----------

A wide range of baseline measures was used to test for initial differences between PDC and UC groups that may have resulted from using matched sites rather than randomization.

Analytic strategy
-----------------

Multiple regression equations tested whether veterans in the PDC and UC groups differed across the five outcomes: 1) unmet need, 2) embarrassment, 3) isolation, 4) relationship strain, and 5) depression. Two equations were estimated for each: one representing change from baseline to six months and one representing change from six to twelve months. In each equation, the effect of PDC on an outcome was represented by the regression coefficient for a dichotomous variable that distinguished between veterans in the PDC and UC groups. In addition, two product or interaction terms tested the conditional-effects hypothesis that posited the benefits of PDC would be greater for more impaired veterans (for example, those with more cognitive impairment and/or personal-care dependencies). Product terms were constructed by multiplying the dichotomous intervention variable by the two variables representing impairments. To facilitate interpretation, impairment measures were centered to have a mean of zero \[[@B34]\].

Regression coefficients for the PDC variable and product terms were of primary interest to this study. When there were no significant product terms and the regression coefficient for the PDC variable was significant, it meant the difference between the PDC and UC groups pertained to all veterans, regardless of level of impairment (that is, no conditional effects). When there was a significant product term, the regression coefficient for the PDC variable represented the difference between the PDC and UC groups among veterans with mean levels of cognitive impairment or personal-care dependencies. The regression coefficient for a significant product term represented the average difference in an outcome between PDC and UC groups among veterans with higher- and lower-than-average levels of impairment. (See Cohen and Cohen \[[@B35]\] or McClendon \[[@B34]\] for a detailed discussion of interpreting product terms in regression analysis).

Final regression equations included the dichotomous PDC variable and any significant product terms, measures of veterans' cognitive impairment and personal-care dependencies, the prior-wave's version of the dependent variable and four background characteristics to control for significant baseline differences between the PDC and UC groups. By including the prior-wave's version of the dependent variable, equations focus on 'changes' in outcomes from baseline to six months or from six to twelve months. Based on the coding of the intervention variable (that is, 1 = PDC group; 0 = UC group), results consistent with hypotheses were indicated by significant regression coefficients with negative values. Analyses were run using IBM SPSS Statistics, Version 21 (Armonk, NY).

Results
=======

A total of 1,775 veterans were referred to the project by VA primary care physicians and mailed IRB-approved study invitations and consent forms. Signed consent forms were received for 508 veterans (28.6%). All but 22 consenting veterans had a family or friend caregiver who also participated in the study. Among nonparticipating veterans, 207 (11.7%) were ineligible (for example, died, were in a nursing home), 305 (17.2%) were not able to be reached by telephone after mailing the study invitations and 755 (42.5%) actively or passively declined. Figure [1](#F1){ref-type="fig"} provides a Consort Flow Chart that describes the study sampling process.

![**CONSORT flow chart.** This diagram shows the flow of participants by group from identification to final 12-month assessment.](alzrt242-1){#F1}

Nearly all veterans were men (97.5%) and nearly all caregivers were women (94.9%). The majority of veterans (76.4%) completed at least high school, with 24.8% having a college degree; and 19.0% identified themselves as a member of a minority group. On average, veterans received their dementia diagnosis 2.03 years (SD = 1.97) prior to the study.

Of the 508 consenting veterans, 333 (65.6%) passed the telephone screening using the adapted Blessed Test and completed the baseline research interview. The second research interview, conducted six months post-baseline, measured outcomes after a shorter period of study participation and was completed by 263 of the 333 veterans (79.0%). The third research interview, conducted 12 months post-baseline, measured outcomes after a longer period of study participation and was completed by 194 of the 333 veterans (58.3%). Attrition analysis comparing veterans who completed baseline interviews but who did not complete six- and/or twelve-month follow-ups indicated that those who stopped participating were significantly more likely to be members of a minority group, more impaired in personal care at baseline, and more isolated from others at baseline. These differences suggest study results may not fully represent the experiences of veterans who are more vulnerable or disadvantaged in terms of health, social support and socioeconomic status.

Although this study demonstrates the feasibility of collecting data directly from persons with dementia, it is important to note that 175 (34.4%) veterans participating in PDC were too impaired to be interviewed at baseline and were not represented. Additionally, as described in Figure [1](#F1){ref-type="fig"}, a number of veterans who completed baseline interviews did not complete six- and twelve-month follow-ups due to their worsening symptoms or death. Thus, findings do not represent more severely impaired veterans.

Table [1](#T1){ref-type="table"} describes baseline characteristics of the sample. The average level of personal-care dependencies was 1.91 tasks on a scale from zero to six tasks, indicating many veterans were still independent in more than half of the personal-care tasks, such as bathing and dressing. Cognitive impairment, measured by the Blessed Test, had a mean of 11.24 and a standard deviation of 5.94, indicating considerable diversity in this characteristic. This variation is consistent with study-recruitment procedures that did not restrict participation based on stage of dementia. Scores on the Blessed Test can range from zero (no errors on test questions and low cognitive impairment) to 28 (all test questions in error and high cognitive impairment). In this sample, a score of 26 was the most errors by any veteran, with approximately 11% of the sample having 20 or more errors. Descriptive information for all other variables in the analysis is presented in Table [1](#T1){ref-type="table"}.

###### 

Descriptive statistics for baseline variables used in the analysis of veteran outcomes

                                                       **Total (Number = 333)**   **PDC group (number = 202)**   **Usual care group (number = 131)**                        
  --------------------------------------------------- -------------------------- ------------------------------ ------------------------------------- ------ ------- ------ -----------
  **Intervention group**                                        60.7%                          --                                --                     --     --      --         
  **Veteran outcomes**                                                                                                                                                            
  Unmet needs (0 to 24, low to high)                             6.24                         6.56                              6.88                   6.90   5.23    5.88    −2.27\*
  Embarrassment (0 to 3, low to high)                            1.02                         1.15                              1.04                   1.20   0.98    1.09     −0.41
  Isolation (0 to 4, low to high)                                1.36                         1.45                              1.43                   1.49   1.25    1.37     −1.11
  Dyadic relationship strain (0 to 4, low to high)               0.43                         0.94                              0.44                   0.99   0.41    0.87     −0.24
  Depression (0 to 11, low to high)                              2.54                         2.38                              2.63                   2.47   2.40    2.25     −0.85
  **Veteran impairment**                                                                                                                                                          
  Personal care dependencies (0 to 12, low to high)              1.91                         2.49                              2.04                   2.54   1.71    2.41     −1.43
  Cognitive impairment (0 to 28, low to high)                   11.24                         5.94                              11.54                  6.28   10.77   5.37   −2.76\*\*
  **Background characteristics**                                                                                                                                                  
  Age                                                           79.35                         7.91                              78.72                  8.64   80.32   6.54    1.99\*
  Spouse caregiver                                              69.1%                          --                               64.9%                   --    75.6%    --    3.23\*\*
  Northeast region                                              41.4%                          --                               36.1%                   --    49.6%    --     2.32\*
  White                                                         84.8%                          --                               77.8%                   --    95.4%    --    5.06\*\*

**\****P* ≤ .05; **\*\****P* ≤ .01. PDC, Partners in Dementia Care; St. Dev., standard deviation.

Table [1](#T1){ref-type="table"} also indicates that the PDC and UC groups differed significantly at baseline on four background and context characteristics: veterans' age; whether veterans had a spouse caregiver versus other relative/friend caregiver or no caregiver; whether veterans were from study sites in the Northeast or Southwest region; and whether veterans were white or a member of a racial minority. These variables were used as covariates in hypothesis testing to statistically control for these differences. In addition, baseline cognitive impairment and unmet need significantly differed between the PDC and UC groups. Cognitive impairment was included and statistically controlled in all regression equations that tested the two hypotheses. Baseline unmet need was included and statistically controlled in analyses that tested whether the PDC and UC groups differed in unmet need after six months.

Table [2](#T2){ref-type="table"} summarized the results of ten regression equations that tested the impact of PDC on veteran outcomes at six and twelve months. To simplify the display of results for the large number of equations, only regression coefficients for the PDC variable and statistically significant product terms representing conditional effects of the intervention are displayed. However, as described in the 'Analytic Strategy' section, regression equations included all variables selected for the analysis (that is, the prior-wave version of the dependent variable, two impairment variables and four covariates).

###### 

Summary of ten regression equations that tested the impact of PDC care coordination on six-month and twelve-month veteran outcomes

  **Equations**                             **Intervention variable**              **Significant product terms with intervention variable**                                                                           
  ---------------------------------------- --------------------------- ---------- ---------------------------------------------------------- ------------------------------------------- ------- ---------- --------- ---------------
  **Six-month outcomes**                              **B**             **Beta**                           ***P***                                                                        **B**   **Beta**   ***P***   **R**^**2a**^
  1\. Unmet need (number = 223)                       -.63                -.05                               .44                              Intervention x Personal care dependencies   -.52      -.15       .08          .36
                                                                                                                                                 Intervention x Cognitive impairment      -.28      -.22       .02            
  2\. Embarrassment (number = 255)                    -.24                -.11                               .08                                                 ---                                                        .24
  3\. Isolation (number = 255)                        -.25                -.09                               .15                                                 ---                                                        .21
  4\. Relationship strain (number = 232)               .06                .03                                .63                              Intervention x Personal care dependencies   -.09      -.18       .05          .31
  5\. Depression (number = 262)                       -.20                -.04                               .48                                 Intervention x Cognitive impairment      -.10      -.19       .03          .35
  **Twelve-month outcomes**                                                                                                                                                                                                   
  6\. Unmet need (number = 194)                       −1.32               -.12                               .12                              Intervention x Personal care dependencies   -.96      -.30      \<.01         .31
  7\. Embarrassment (number = 185)                     .73                .33                                .02                                 Intervention x Cognitive impairment      -.05      -.39       .02          .27
  8\. Isolation (number = 185)                        -.07                -.02                               .76                                                 ---                                                        .21
  9\. Relationship strain (number = 169)               .14                .07                                .32                                                 ---                                                        .36
  10\. Depression (number = 187)                       .06                .01                                .84                                                 ---                                                        .50

^a^All are significant at ≤ .01. PDC, Partners in Dementia Care.

Regression equations for six-month outcomes in Table [2](#T2){ref-type="table"} show that veterans receiving PDC compared with those in the UC group had significantly lower levels of four of five outcomes, which is consistent with the study hypotheses. For three outcomes (that is, unmet need, relationship strain and depression), these were significant conditional effects that pertained to more impaired veterans (hypothesis 2). Specifically, among veterans with more personal-care dependencies, six-month unmet need was less for those receiving PDC than for those receiving UC (B = −.52; *P* = .08). Among those more cognitively impaired, six-month unmet need also was less for veterans receiving PDC than for those receiving UC (B = −.28; *P* = .02). For six-month relationship strain, the significant conditional effect was for those with more personal-care dependencies (B = −.09; *P* = .05); veterans receiving PDC had lower levels of this adverse outcome than those receiving UC. For six-month depression, the significant conditional effect was for the more cognitively impaired, with veterans receiving PDC having fewer symptoms of depression than those receiving UC (B = −.10; *P* = .03). The other significant six-month effect of PDC was a main effect (hypothesis 1) for embarrassment about memory problems. Veterans receiving PDC reported lower levels of six-month embarrassment than veterans receiving UC (B = −.24; *P* = .08).

The second part of Table [2](#T2){ref-type="table"} displays results for twelve-month outcomes. There were fewer significant differences between groups after twelve months compared with after six months. Two of the five equations had significant effects. The equation for twelve-month unmet need had a significant conditional effect that was consistent with hypothesis 2. Among those with more personal-care dependencies, veterans receiving PDC compared with UC had fewer unmet needs (B = −.96; *P* \< .01).

The other equation with significant differences was for twelve-month embarrassment about memory problems. There were two significant regression coefficients; one was a main effect that was opposite hypothesis 1 (B = .73; *P* = .02). The other was a conditional effect that was consistent with hypothesis 2 (B = −.05; *P* = .02). Interpreted together, these two significant effects suggest that, among less cognitively impaired veterans (that is, average or below-average levels of cognitive impairment in this sample), the PDC group had significantly higher scores than the UC group for twelve-month embarrassment. However, among veterans who were more cognitively impaired (above average levels in this sample), scores for twelve-month embarrassment were similar between the PDC and UC groups. For example, a separate regression analysis of only veterans with higher-than-average cognitive impairment showed no significant group difference between PDC and UC groups for twelve-month embarrassment.

Table [3](#T3){ref-type="table"} further illustrates the statistically significant differences between the PDC and UC groups found in regression analyses. The '% change' column in the Table is particularly informative, since it is not affected by differences in the scoring ranges of the various outcomes. With the exception of results for twelve-month embarrassment, all %-change values in Table [3](#T3){ref-type="table"} for the PDC group are negative (for example, veteran depression = −30.1%), indicating a reduction in adverse outcomes from baseline to six months or from six to twelve months. For the UC group, some %-change values are positive (for example, veteran depression = +50.0%), meaning an increase in adverse outcomes. For other outcomes, %-change values for the UC group are negative but considerably smaller in magnitude than for the PDC group (for example, unmet need -- high baseline personal-care dependencies: UC group = −4.6% versus PDC group = −22.2%), meaning less of a decrease in adverse outcomes. Overall, Table [3](#T3){ref-type="table"} illustrates that many different outcomes improved for veterans receiving PDC when compared with veterans receiving UC.

###### 

Illustration of statistically significant differences between PDC and UC groups

  **Six-month outcomes with significant change**                   **Baseline mean**     **Six-month mean**     **Mean change**   **% Change**
  --------------------------------------------------------------- -------------------- ----------------------- ----------------- --------------
  Unmet need--high baseline personal care dependencies                                                                                  
  • UC group                                                              8.7                    8.3                 −0.4            −4.6%
  • PDC group                                                             8.1                    6.3                 −1.8            −22.2%
  Unmet need--high baseline cognitive impairment                                                                                        
  • UC group                                                              5.1                    4.7                 −0.4            −7.8%
  • PDC group                                                             5.9                    3.3                 −2.6            −44.1%
  Embarrassment--all veterans                                                                                                           
  • UC group                                                              0.9                    0.9                   0               0%
  • PDC group                                                             1.0                    0.8                 −0.2            −20.0%
  Relationship strain--high baseline personal care dependencies                                                                         
  • UC group                                                              0.4                    0.3                 −0.1            −25.0%
  • PDC group                                                             0.5                    0.1                 −0.4            −80.0%
  Depression--high baseline cognitive impairment                                                                                        
  • UC group                                                              1.6                    2.4                  0.8            +50.0%
  • PDC group                                                             2.6                    1.8                 −0.8            −30.1%
  **Twelve-month outcomes with significant change**                **Six-month mean**   **Twelve-month mean**   **Mean change**   **% Change**
  Unmet need--high six-month personal care dependencies                                                                                 
  • UC group                                                              9.5                    9.8                  0.3            +3.2%
  • PDC group                                                             9.1                    3.2                 −5.9            −64.8%
  Embarrassment--low six-month T2 cognitive impairment                                                                                  
  • UC group                                                              0.9                    0.8                 −0.1            −11.0%
  • PDC group                                                             0.8                    0.9                  0.1            +12.5%
  Embarrassment--high six-month T2 cognitive impairment                                                                                 
  • UC group                                                              1.0                    0.9                 −0.1            −10.0%
  • PDC group                                                             0.8                    0.7                 −0.1            −12.5%

PDC, Partners in Dementia Care; UC, usual care.

Discussion
==========

As a study of effectiveness, rather than the more commonly tested efficacy, this research extended the evidence-base for PDC, as well as for BRI Care Consultation (its parent intervention) by: 1) using a larger, more diverse sample than prior studies; and 2) delivering the program in a manner similar to the way it would be implemented if it were part of usual care.

PDC was associated with significantly less adverse outcomes, particularly for more impaired veterans. Improvements in all but one outcome were conditional effects (hypothesis 2) pertaining to veterans who were more cognitively impaired or had more difficulties with personal care. There was one outcome that significantly improved for all veterans receiving PDC (hypothesis 1). Additionally, most beneficial effects of PDC were evident from baseline to six months, with fewer outcomes improving from months six to twelve. However, beneficial effects at six months were maintained throughout the twelve-month study period for all but one outcome (that is, twelve-month embarrassment about memory problems).

Beneficial program effects after six months were evident in reduced relationship strain, depression and unmet need for more impaired veterans, and reduced embarrassment about memory problems for all veterans. Between months six and twelve, there were further reductions in unmet need for more impaired veterans. The one unexpected finding contrary to hypotheses was that embarrassment about memory problems increased for the PDC group between months six and twelve among less cognitively impaired veterans. Embarrassment did not differ between the groups from six to twelve months among more cognitively impaired veterans.

Further research is needed to understand the unexpected findings for embarrassment at twelve months. One possibility is that embarrassment increased for those with mild cognitive impairment because PDC brought attention to symptoms previously normalized, denied or downplayed. PDC initially may have reduced feelings of embarrassment by improving understandings of the diagnosis and symptoms. But, in the longer-term, it may have increased the focus on dementia, which, in turn, may have negatively affected veterans' feelings about themselves.

This investigation tested the effectiveness of PDC by examining improvements in psychosocial outcomes representing veterans' subjective perceptions of the consequences of their dementia. Outcomes based on information provided directly by persons with dementia contrast with the more common approach of relying exclusively on proxy reports to estimate their perceptions and experiences \[[@B19],[@B20],[@B36]\]. This measurement approach responds to calls from a growing number of researchers, clinicians, persons with dementia and family caregivers for more studies representing the perspective of persons with dementia, particularly when the disease is mild or moderate \[[@B23],[@B37]\].

Because PDC targeted both persons with dementia and their caregivers, assessing outcomes from both was a logical extension of the program. Asking veterans, along with caregivers, for their opinions also honored the autonomy and dignity of the former and recognized them as active participants in their own care and care-related decisions. At the same time, only a subsample of all enrolled veterans with dementia was able to communicate their perceptions using a structured research data-collection tool, with more severely impaired veterans not represented by the findings.

There were two notable limitations to the study. First, use of matched comparison sites, rather than within-site randomization, made it less certain that the intervention and comparison groups were equivalent at baseline, although observed baseline differences were statistically controlled. Matched sites were used because it facilitated sustainable implementation procedures at PDC sites for subject recruitment and integration of PDC with other services offered by partnering organizations. Second, this investigation did not test whether outcomes differed among veterans within the PDC group, depending on the amounts and types of assistance provided by PDC. Although PDC has a standardized protocol specifying a required minimum exposure to the intervention, the content and number of action steps beyond the minimum varied by individuals and were tailored to veterans' preferences and needs.

Conclusions
===========

Positive results from this research suggest that PDC is a promising new model of care coordination. It is being considered for broader implementation by the VA, Alzheimer's Association, other health systems and community agencies. PDC is consistent with the goals and priorities of a number of national policy and research initiatives charged with developing improved ways of linking healthcare and community services. For example, the National Plan to Address Alzheimer's Disease \[[@B5]\] has the coordination of health- and community-based care as a key goal \[[@B5]\]. The recent proposed amendment to the Older Americans Act calls for care coordination to link healthcare services and community services \[[@B38]\]. Moreover, positive outcomes achieved by this telephone and computer intervention make PDC a viable approach for assisting hard-to-reach rural populations, another priority of the VA \[[@B39]\].

Large-scale implementation of PDC outside of a research study will require more information on the cost, financing, reimbursement, marketing strategies and ability to integrate it with existing services and information systems \[[@B40]\]. Many of these issues are being examined in a replication study of PDC being conducted in Ohio, with support by the Administration for Community Living (grant 90DS0001). This initiative is being implemented by the Ohio Department of Aging, Benjamin Rose Institute on Aging, Louis Stokes Cleveland Veterans Administration Medical Center, the Western Reserve Area Agency on Aging and the Greater East Ohio Area Alzheimer's Association Chapter.
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